VWAVE.001CP2 




PATENT 



METHOD AND APPARAT 



HE NONINVASIVE ASSESSMENT OF 



HEMODYNAMIC PARAMETERS INCLUDING BLOOD VESSEL LOCATION 



09/342,549 entitled "Method And Apparatus For The Noninvasive Determination Of 
Arterial Blood Pressure" filed June 29, 1999, and assigned to the Applicant herein, 



10 This application is related to U,S. patent application No. 09/489,160 entitled "Method 
And Apparatus For The Noninvasive Determination Of Arterial Blood Pressure" filed 
January 21, 2001, and U.S. patent application No. 09/815,080 entitled "Method and 
Apparatus for Assessing Hemodynamic Parameters within the Circulatory System of a 
Living Subject" filed contemporaneously herewith, both assigned to the Assignee 

15 hereof. 



Field of the Invention 

This invention relates generally to methods and apparatus for monitoring the 
20 hemodynamic parameters of a living subject, and specifically to the non-invasive 
monitoring of arterial blood pressure using acoustic techniques. 

Description of the Related Art 



25 subject's arterial blood pressure waveform, namely, auscultation, oscillometry, and 

tonometry. Both the auscultation and oscillometry techniques use a standard inflatable 
arm cuff that occludes the subject's brachial artery. The auscultatory technique 
determines the subject's systolic and diastolic pressures by monitoring certain Korotkoff 
sounds that occur as the cuff is slowly deflated. The oscillometric technique, on the 

30 other hand, determines these pressures, as well as the subject's mean pressure, by 
measuring actual pressure changes that occur in the cuff as the cuff is deflated. Both 



5 



This application is a continuation-in-part of U.S. patent application No. 



Related Applications 



Background of the Invention 



Three well known techniques have been used to non-invasively monitor a 



-1- 



9Zd Wd£I : T0 imz £1 '^S 



89 TT £0£ 8S8 : "ON XbJ 



S3±dI30SSd ^ IMSNIZQZdD : UlOdd 



Specifically, in one exemplary application, backscattered acoustic energy is analyzed to 
initially locate the blood vessel which is embedded within the surrounding tissue of the 
subject. In another application, the backscattered energy is used to maintain a sensing or 
treatment apparatus (e.g„ the pressure and/ultrasonic transducers assembly 800 of the 
5 NIBP device previously described herein, or that described in Assignee's co-pending 
U.S. patent application Serial No,- 09/81 5,080 entitled "Method and Apparatus for 
Assessing Hemodynamic Parameters Within the Circulatory System of a Living 
Subject" filed contemporaneously herewith, and incorporated by reference herein in its 
entirety) in optimal position with respect to the blood vessel. 

1 0 In one embodiment, the method of detecting and locating the blood vessel of 

interest is accomplished by directly detecting the lumen associated with the blood vessel 
based on reduced levels of backscattered ultrasonic energy present in "A-mode" line 
scans; ultrasonic energy is more readily absorbed within the lumen (such as by the red 
blood cells and plasma present within the blood) than by the surrounding vessel walls 

15 and tissue. Hence, the vessel is located, and/or the monitoring device positioned, by 
identifying regions of reduced backscattered energy. Such regions may be found in one 
dimension (e.g., only in terms of depth within the tissue), or multiple dimensions, such 
as where it is desired to precisely locate the vessel both in terms of lateral or transverse 
position and depth. 

20 Another embodiment of the invention detects the relative locations of both the 

front and rear walls of the blood vessel based on analysis of backscattered A-mode 
energy. This wall information is used to indirectly determine the effective diameter of 
the blood vessel; the variation in blood vessel diameter as a function of lateral or 
transverse position is then used to identify the optimal lateral position of the 

25 measurement or treatment device. 

Note that the act of "lateral" positioning as described herein may also include some 
component of longitudinal positioning (i.e., along the longitudinal axis of the blood 
vessel), since placement of the apparatus on the wrist/forearm of the subject is governed 
more by the physical attributes of the wrist, as opposed to the orientation of the blood 

30 vessel within the wrist/forearm. Specifically, in the cases where the point of 

measurement for the txansducer(s) occurs at a location where the radial artery runs in a 
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